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(54) [Title of the invention] 
HEAT-SENSITIVE RECORDING SHEET 
(57) [Abstract] 

[Object] To provide a heat -sensitive recording sheet which is 
excellent In image quality, glossiness and Image clarity as 
well as In recording characteristics. 

[Constitution] A heat -sensitive recording sheet comprising a 
substrate, a heat -sensitive coloring layer provided on at 
least one side of the substrate, an intermediate layer 
optionally provided on the heat -sensitive coloring layer, and 
a gloss layer formed on the heat -sensitive coloring layer or 
the intermediate layer, the gloss layer being composed of an 
outer coating layer containing a white pigment and an 
unsaturated organic compound curable by Irradiation with an 
electron beam and an inner coating layer containing as a main 
component an unsaturated organic compound curable by 
Irradiation with an electron beam, the outer coating layer 
being formed by being released from a shaping surface with 
high smoothness, characterized In that the Young's modulus of 
the coating film of the Inner coating layer Is 50 kg/mm 2 or 
higher at a temperature of 20° C. 

[Effects] The heat -sensitive recording sheet of the present 
Invention is excellent In image quality, glossiness and image 
clarity as well as In recording characteristics. 
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[Claims] 

[Claim 1] A heat-sensitive recording sheet 
comprising a substrate, a heat-sensitive coloring layer 
provided on at least one side of the substrate, an 
5 intermediate layer optionally provided on the heat- 
sensitive coloring layer, and a gloss layer formed on the 
heat-sensitive coloring layer or the intermediate layer, 
the gloss layer being composed of an outer coating layer 
containing a white pigment and an unsaturated organic 

10 compound curable by irradiation with an electron beam and 
an inner coating layer containing as a main component an 
unsaturated organic compound curable by irradiation with 
an electron beam, the outer coating layer being formed by 
being released from a shaping surface with high smoothness, 

15 characterized in that the Young' s modulus of the coating 
film of the inner coating layer is 50 kg/mm 2 or higher at 
a temperature of 20°C. 

[Detailed Description of the Invention] 
[0001] 

20 [Field of Industrial Application] 

The present invention relates to a heat- 
sensitive recording sheet, more specifically to a heat- 
sensitive recording sheet which provides recorded images 
that are excellent in image quality, glossiness and image 

25 clarity, as well as excellent recording characteristics. 
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[0002] 
[Prior Art] 

Heat-sensitive recording sheets generally 
comprise a support made of paper, synthetic paper, plastic 
5 film or the like, and a heat-sensitive coloring layer 

formed on one side of the support and containing as main 
constituents a colorless or pale-colored coloring 
substance such as electron-donating leuco dye, an organic 
acidic developer such as an electron-accepting phenol 

10 compound, and a binder. The color-forming dye is reacted 
with the developer upon application of thermal energy to 
thereby form a colored recorded image. Such recording 
sheets have advantages in that recording devices used 
therefor are compact, inexpensive and easy to maintain, 

15 and thus are in extensive use not only as recording media 
for facsimile machines, ticket-vending machines, 
scientific measuring instruments and so on, but also as 
output media in printers or plotters for POS labels, CAD, 
CRT medical images or the like. 

20 [0003] 

Among them, for use in image printers in CRT 
medical measuring instruments which require uniformity and 
high resolution in recorded images and for use in CAD 
plotters which require dimensional stability and fine-line 

25 recording, synthetic paper of multi-layer structure and 
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biaxially oriented thermoplastic resin films optionally 
containing an inorganic pigment are used. For high value- 
added heat-sensitive recording sheets, such as video 
printer paper, not only high image quality, but also 
5 enhanced glossiness and image clarity are demanded. 

However, in order to achieve enhanced glossiness and image 
clarity as well as excellent quality in recorded images, 
such as high uniformity and resolution, it is necessary to 
improve the texture and cushioning characteristics of the 
10 substrate and additionally to impart high smoothness to 

the outermost layer of the heat-sensitive recording sheet. 
[0004] 

One known method disclosed in Japanese 
Unexamined Patent Publication No. 1987-279980 is to use a 

15 coating composition that is curable with an ultra-violet 
beam or an electron beam in order to impart high 
smoothness to the outermost layer of a heat-sensitive 
recording sheet. While this method gave high- glossiness, 
it generated rippling on the surface due to shrinking 

20 during curing, thus interfering with image clarity, and 
resulting in unsatisfactory quality. The present 
inventors conducted extensive research to overcome the 
above-noted problem and formerly filed Japanese Patent 
Application No. 1993-202039 based on the finding that a 

25 gloss layer which is absolutely free of rippling due to 
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shrinking during curing can be produced either by applying 
onto a substrate heat-sensitive coloring layer, or onto an 
intermediate layer when such an intermediate layer is 
provided on the heat-sensitive coloring layer, a coating 
5 composition comprising as the main component an 

unsaturated organic compound curable by irradiation with 
an electron beam, bringing the resulting coating into 
close contact with a shaping surface having high 
smoothness, curing the coating with an electron beam, and 

10 then releasing the resulting layer from the shaping 

surface to thereby transfer the high smoothness of the 
shaping surface to the gloss layer cured by the electron 
beam; or by applying the coating composition onto the 
shaping surface, laminating the resulting coating with a 

15 substrate heat-sensitive coloring layer, or with an 

intermediate layer when such an intermediate layer is 
provided on the heat-sensitive coloring layer, curing the 
coating with an electron beam, and then releasing the 
resulting layer from the shaping surface to thereby 

20 transfer the high smoothness of the shaping surface to the 
gloss layer cured by the electron beam. The above 
processes enabled the production of a heat-sensitive 
recording sheet with excellent glossiness and image 
clarity. 

25 [0005] 
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However, technical problems were pointed out 
regarding the above method, that is, the high smoothness 
imparted to the outermost layer of the heat-sensitive 
recording sheet increases the contact area between a 
5 thermal recording head and the outermost layer, so that 

the thermal recording head leaves its running trace on the 
outermost layer or grinds the outermost layer, producing 
grinding debris which will adhere to the thermal recording 
head, thereby greatly obstructing proper recording and, 

10 additionally, the increased likelihood of the head 
becoming adhered to the outermost layer under high 
humidity conditions leads to improper advance of the 
recording sheet. Hence, the quality of the obtained heat- 
sensitive recording sheet was not of a satisfactory level. 

15 [0006] 

The present inventors formerly filed, as a 
solution to the foregoing problem, Japanese Patent 
Application No. 1993-291552 based on the finding of a 
method wherein a gloss layer is composed of an outer 

20 coating layer comprising a specific amount of a white 
pigment and an unsaturated organic compound curable by 
irradiation with an electron beam and an inner coating 
layer mainly comprising an unsaturated organic compound 
curable by irradiation with an electron beam, and wherein 

25 the outer coating layer is formed by being released from a 
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shaping surface having high smoothness. While this method 
realized enhanced hardness and toughness of the cured 
coating film by containing in the outer coating layer a 
specific amount of the white pigment and unsaturated 
5 organic compound curable by irradiation with an electron 
beam as described above, the method was still 
unsatisfactory in terms of avoiding recording problems and 
improper advance of the recording sheet, thus remained to 
be improved. 

10 [0007] 

[Problems to Be Solved by the Invention] 

An object of the present invention is to solve 
the aforementioned problems associated with the prior art 
heat-sensitive recording sheets and provide a heat- 

15 sensitive recording sheet which is excellent in glossiness 
and image clarity as well as in image quality and 
recording characteristics . 
[0008] 

[Means for Solving the Problems] 

20 The present inventors conducted intensive 

research to achieve the above object and found that a 
heat-sensitive recording sheet which is excellent in image 
quality, glossiness and image clarity, as well as in 
recording characteristics, can be obtained when the 

25 coating film property, especially the Young's modulus, of 
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an inner coating layer comprising mainly an electron beam- 
curable unsaturated organic compound is above a certain 
range. The present invention was developed based on this 
finding . 
5 [0009] 

The present invention provides a heat-sensitive 
recording sheet comprising a substrate, a heat-sensitive 
coloring layer provided on at least one side of the 
substrate, an intermediate layer optionally provided on 

10 the heat-sensitive coloring layer, and a gloss layer 
formed on the heat-sensitive coloring layer or the 
intermediate layer, the gloss layer being composed of an 
outer coating layer containing a white pigment and an 
unsaturated organic compound curable by irradiation with 

15 an electron beam and an inner coating layer containing as 
a main component an unsaturated organic compound curable 
by irradiation with an electron beam, the outer coating 
layer being formed by being released from a shaping 
surface with high smoothness, characterized in that the 

20 Young's modulus of the coating film of the inner coating 
layer is 50 kg/mm 2 or higher at a temperature of 20°C. 
[0010] 

Examples of the substrate to be used in the 
present invention include synthetic paper prepared by 
25 heating and kneading a polyolefin resin and a white 
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inorganic pigment, extruding the melt from a die, 
stretching the extrudate in the longitudinal direction, 
laminating one or two layers of a film formed from a 
polyolefin resin and a white inorganic pigment on both 
5 sides of the longitudinally stretched film, and stretching 
the obtained laminated film in the transverse direction to 
make the film translucent or opaque. Further examples 
include a film formed by heating and kneading polyethylene, 
polypropylene, an ethylene-vinyl acetate copolymer resin, 

10 polyvinyl chloride, polystyrene, polyester or like 

thermoplastic resin either singly or in combination, 
extruding the melt from a die and biaxially stretching the 
extrudate; an opaque film formed from a mixture of the 
above-exemplified resin and a white inorganic pigment by 

15 biaxial stretching; and a paper made of pulp fibers such 

as wood-free paper, mechanical paper, roll paper, recycled 
paper, coated paper and the like. A support made of pulp 
fibers, when used, is preferably provided thereon with a 
coating layer before being provided with a heat-sensitive 

20 layer in order to improve the uniformity of the images. 

[0011] 

The heat-sensitive coloring layer according to 
the present invention can be formed by applying a heat- 
sensitive coloring layer coating composition which mainly 
25 comprises a colorless or pale-colored electron-donating 
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leuco dye, an organic acidic substance that causes the 
leuco dye to develop a color by application of heat, and a 
binder, and which optionally comprises a cross-linking 
agent, a pigment, or a thermoplastic substance. It is 
5 generally preferred, from the viewpoint of coloring 

sensitivity and color density, that the coating amount of 
the heat-sensitive coloring layer be 3 to 15 g/m 2 . The 
coating may be performed using a technique generally 
employed by those skilled in the art, such as air knife 

10 coating, Meyer bar coating, blade coating, reverse roll 
coating or slit die coating. The surface of the heat- 
sensitive coloring layer may be subjected to a smoothing 
treatment, for example, with a super calender, gloss 
calender, machine calender or the like, in order to 

15 improve the coatability and thereby enhance the recording 
density and sensitivity. 
[0012] 

As the color-forming dye, a colorless or pale- 
colored electron-donating leuco dye that reacts with the 

20 developer upon heating to develop a color is used. The 

color-forming dye usable in the present invention includes, 
for example, at least one member selected from the group 
consisting of 2,2 bis { 4- [ 6' - (N-cyclohexyl-N-methylamino) - 
3' -methylspiro (phthalide-3, 9' -xanthene) -2' - 

25 ylamide] phenyl } propane, 3-diethylamino-6 methyl-7- 
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anilinof luoran, 3-piperidino-6-methyl-7 -anilinof luoran, 3- 
(N-methyl-N-cyclohexyl) amino- 6-methy 1-7 -anilinof luoran, 3- 
dimethylamino-7-chloroanilinof luoran, 3- [N-ethyl-N- (p- 
methylphenyl) amino] -6-methyl-7-anilinof luoran, 3- 
5 diethylamino-7- (metatrif luoromethyl ) anilinof luoran, 3- (N- 
ethyl-N-tetrahydrof urf uryl) amino- 6-methy 1-7- 
anilinof luoran, .3- (N-ethyl-N-isopentyl ) amino-6-methyl-7- 
anilinof luoran, 3-(N,N dibutyl ) amino-6-methyl-7- 
anilinof luoran and like f luoran-based dyes. 

10 [0013] 

The developer used in the present invention 
comprises an electron-accepting organic acidic substance 
that reacts with the color-forming dye upon heating to 
thereby develop a color. The developer is liquefied or 

15 evaporated at room temperature or higher, preferably 70°C 

or higher, so that it can react with the color-forming dye, 
thereby causing the dye to develop a color. The developer 
is generally used in an amount of 1 to 5 weight parts, 
preferably 1.5 to 3 weight parts, per weight part of the 

20 color-forming dye in order to maximize the color density. 
[0014] 

The developer includes, for example, at least 
one member selected from the group consisting of 4,4'- 
isopropylidenediphenol (bisphenol A) , 4,4'- 
25 isopropylidenebis (2-chlorophenol) , 4,4'- 
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isopropylidenebis (2-methylphenol) , 4,4'- 
isopropylidenebis (2, 6-t-butylphenol) , 4,4' -see- 
but ylidenediphenol, 4, 4' -cyclohexylidenediphenol , 4-t- 
butylphenol, 4-phenylphenol, 4-hydroxydiphenoxide, 4,4'- 
dihydroxydiphenylsulfone, 2, 4' -dihydroxydiphenylsulf one, 
3, 3' -dihydroxydiphenylsulfone, 3, 3' -diamino-4 , 4 ' - 
dihydroxydiphenylsulf one, 3, 3' -diallyl-4, 4' - 
dihydroxydiphenylsulfone, 3, 3' -dichloro-4, 4' - 
dihydroxydiphenylsulfone, 4-hydroxydiphenylsulf one, 4- 
hydroxy-4' -isopropyloxydiphenylsulf one, 4-hydroxy-4 ' - 
benzyloxydiphenylsulf one, 2, 4-dihydroxydiphenylsulf one, 
2, 4-dihydroxy-4' -methyldiphenylsulf one and 3,4- 
dihydroxyphenyl-p-tolylsulf one . 
[0015] 

According to the present invention, the heat- 
sensitive coloring layer may contain either a water- 
soluble resin or a water-dispersible resin as the binder 
Examples are water-soluble resins such as polyvinyl 
alcohol, starch, modified starch, gum arabic, gelatin, 
casein, chitosan, methyl cellulose, hydroxy methycellulo 
hydroxy ethylcellulose, polyvinyl pyrrolidone, polyacryl 
acid salt, polyacrylamide, polyester resins, styrene- 
acrylate copolymer resins, styrene-maleic anhydride 
copolymer resins, methylvinylether-maleic anhydride 
copolymer resins and isopropylene-maleic anhydride 
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copolymer resins, and water-dispersible resins such as 
vinyl acetate emulsion, acrylate copolymer emulsion, 
methacrylate copolymer emulsion, polyurethane emulsion,, 
polyvinyl chloride emulsion, SBR latex, MBR latex and like 
5 emulsions having a good film-forming ability, i.e., a 

minimum film-forming temperature of 20°C or lower. These 
resins can be used singly or in combination. 
[0016] 

It is, however, important to assure that the 
10 mixture, which is obtained by mixing the binder with a 
dispersion of each of the color-forming dye and the 
developer, does not develop a color, coagulate or exhibit 
high viscosity, and that the formed heat-sensitive 
recording layer film is tough and free from 
15 desensitization. Preferably, the binder is contained in 

the heat-sensitive coloring layer in an amount of 8 to 20% 
based on the solids of the heat-sensitive coloring layer. 
An amount of less than 8% decreases the strength of the 
coating film, while an amount of more than 20% 
20 deteriorates the sensitivity. 
[0017] 

The heat-sensitive coloring layer may also 
contain a cross-linking agent for curing resins for the 
purpose of increasing its water resistance. Examples of 
25 the cross-linking agent include glyoxal, dialdehyde starch 
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and like dialdehyde compounds, polyethyleneimine and like 
polyamine compounds, epoxy compounds, polyamide resins, 
melamine resins, glyceringlycidylether and like diglycidyl 
compounds, dimethylolurea compounds, aziridine compounds, 
5 block isocyanate compounds, ammonium persulfate, ferric 
chloride, magnesium chloride, sodium tetraborate, 
potassium tetraborate and like inorganic compounds, boric 
acid, boric acid triesters, boron-based polymers, etc. 
The cross-linking agent may be used in an amount of 1 to 
10 10% based on the solids of the heat-sensitive coloring 
layer. 

[0018] 

The heat-sensitive coloring layer may further 
contain, in order to increase its whiteness and improve 

15 the uniformity of the images, a finely powdered pigment 

which has high whiteness and an average particle size of 5 
\im or smaller. Examples of such pigments include 
inorganic pigments such as calcium carbonate, magnesium 
carbonate, kaolin, clay, talc, calcined clay, silica, 

20 diatomaceous earth, synthetic aluminum silicate, zinc 

oxide, titanium oxide, aluminum hydroxide, barium sulfate 
and surface-treated calcium carbonate and silica; and 
organic pigments such as urea-formalin resins, styrene- 
methacrylic acid copolymer resins and polystyrene resins. 

25 Preferably, the pigment is contained in an amount of 40% 
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or less based on the solids of the heat-sensitive coloring 
layer so as to prevent a reduction in color density. 
[0019] 

Examples of usable thermoplastic substances 
5 include stearic acid amide, stearic acid bisamide, 

oleamide, palmitic acid amide, cocamide, behenamide and 
like fatty acid amides, zinc stearate, calcium stearate, 
polyethylene wax, carnauba wax, paraffin wax, ester wax 
and like waxes (or lubricants), dimethyl terephthalate, 

10 dibutyl terephthalate, dibenzyl terephthalate, dibutyl 
isophthalate, phenyl 1-hydroxynaphthoate , 1, 2-di (3- 
methylphenoxy) ethane, 1,2 diphenoxyethane, l-phenoxy-2- (4- 
methylphenoxy) ethane, diphenyl carbonate, p-benzylbiphenyl, 
2,2' -methylenebis ( 4-methyl-6-t-butylphenol ) , 4,4'- 

15 butylidenebis ( 6-t-butyl-3-methylphenol) , 1,1,3 tris(2- 
methyl-4-hydroxy-5-t-butylphenyl) butane, 2,2'- 
methylenebis ( 4-ethyl-6-t-butylphenol ) , 

2, 4-di-t-butyl-3-methylphenol, 4, 4' -thiobis ( 3-methyl-6-t- 
butylphenol) and like hindered phenols, 2- (2' -hydroxy-5' - 
20 methylphenyl) -benzotoriazole, 2-hydroxy-4- 

benzyloxybenzophenone and like sensitizers, antioxidants 
and UV absorbers. 

[0020] 

Generally, it is preferred that the 
25 thermoplastic substance be contained in the heat-sensitive 
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coloring layer in an amount of 4 weight parts or less per 
weight part of the developer. For the purpose of 
improving the wetting property of the heat-sensitive 
coloring layer coating composition and preventing fish 
5 eyes in the coating, it is possible to further add a 
wetting property improver such as acetylene glycol or 
dialkyl sulf ©succinate, a dispersing agent for pigment, a 
defoaming agent, a fluorescent dye, a coloring pigment and 
the like. 

10 [0021] 

In the heat-sensitive recording sheet of the 
present invention, it is effective to provide an 
intermediate layer between the heat-sensitive coloring 
layer and the gloss layer from the standpoint of ensuring 

15 adhesion between the heat-sensitive coloring layer and the 
gloss layer, preventing the fogging which is apt to occur 
during the application or curing of the gloss layer, etc. 
The intermediate layer can be formed by applying, onto the 
heat-sensitive coloring layer, a coating composition 

20 comprising as main constituents a water-soluble and/or a 
water-dispersible resin, a pigment, a lubricant and a 
cross-linking agent such that the coating amount after 
drying is 1.0 to 5.0 g/m 2 . A coating amount of less than 
1.0 g/m 2 results in a coating film unevenly formed and 

25 having pinholes and defects, thus leading to degraded 
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image quality and surface characteristics. On the other 
hand, a coating amount exceeding 5.0 g/m 2 results in 
decreased sensitivity and therefore lowered recording 
density. The coating may be performed by the same method 
5 as that employed for the formation of the heat-sensitive 
coloring layer. 

[0022] 

In order to facilitate the formation of the 
gloss layer and to thereby improve the recording density, 

10 sensitivity and glossiness, the surface of the 

intermediate layer may be subjected to a smoothing 
treatment with a super calender, gloss calender, machine 
calender or the like. The amount of the resin to be 
contained in the intermediate layer is preferably 20 to 

15 80% based on the solids of the intermediate layer. The 

amount of the pigment to be contained in the intermediate 
layer is 20 to 80% based on the solids of the intermediate 
layer. If the resin is contained in an amount of more 
than 80%, sticking may be caused during recording. If the 

20 resin is contained in an amount of less than 20%, the 

barrier property of the coating film is degraded, thereby 
causing fogging and, additionally, the ability to prevent 
penetration of the inner coating layer coating composition 
is decreased, ultimately failing to strengthen the 

25 adhesion between the heat-sensitive coloring layer and the 
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[0023] 

The inner coating layer, which forms a part of 
the gloss layer of the invention, can be formed by 
5 applying a coating composition which comprises as a main 
component an unsaturated organic compound curable by 
irradiation with an electron beam and which preferably 
forms a coating film that provides a Young' s modulus of 50 
kg/mm 2 or higher at a temperature of 20°C in such a manner 

10 that the coating amount after drying is 1.0 to 10.0 g/m 2 . 

It is not clear why the problem of improper advance of the 
recording sheet is alleviated when the Young' s modulus is 
50 kg/mm 2 or higher, but it is presumably attributable to 
the reduction in the gloss layer deformation that is 

15 caused by the thermal recording head. If the coating 
amount is more than 10.0 g/m 2 , the sensitivity is 
deteriorated and, even with the help of an increased 
coating amount of the heat-sensitive coloring layer, the 
recording density is decreased. If the coating amount is 

20 less than 1.0 g/m 2 , the outer coating layer containing a 
large amount of white pigment cannot be satisfactorily 
released from the shaping surface and, further, the 
adhesion of the inner coating layer to the heat-sensitive 
coloring layer or the intermediate layer is not sufficient. 

25 [0024] 
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Examples of the electron beam-curable 
unsaturated organic compound to be used in the inner 
coating layer forming a part of the gloss layer of the 
invention are not limited as long as they are resins that 
5 enable the obtained coating film to have a Young's modulus 
of 50 kg/mm 2 or higher at a temperature of 20°C, and 
include N-vinylpyrrolidone, acrylonitrile or derivatives 
thereof, styrene or derivatives thereof, acrylamide and 
like amide group-containing monomers; benzyl acrylate, 2- 

10 ethylhexyl acrylate, 2-hydroxyethyl (meth) acrylate, 2- 

hydroxypropyl (meth) acrylate, tetrahydrof urf uryl acrylate, 
phenoxyethyl acrylate, nonylphenoxyethyl acrylate, 
acrylates of e-caprolactone adducts, butoxyethyl 
(meth) acrylate, 2-hydroxy-3-phenoxypropyl acrylate, 

15 cyclohexyl (meth) acrylate, N, N-dimethylamino 

(meth) acrylate, N, N-dimethylaminoethyl (meth) acrylate, 3- 
phenoxypropyl acrylate, 2-methoxyethyl (meth) acrylate, 
polyoxyethylene-epichlorohydrin-modif ied bisphenol A 
diacrylate, dicyclohexyl acrylate, epichlorohydrin- 

20 modified polyethylene glycol diacrylate, 1 , 6-hexanediol 
diacrylate, hydroxypivalate neopentyl glycol diacrylate, 
nonylphenoxypolyethylene glycol acrylate, ethylene oxide- 
modified phenoxidized phosphoric acid acrylate, 
polybutadiene acrylate, capr olact one-modi f ied 

25 tetrahydrofurfuryl acrylate, tris (acryloxyethyl) 
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isocyanate, trimethylolpropane triacrylate, 

pentaerythritol triacrylate, pentaerythritol tetraacrylate, 
dipentaerythritol hexaacrylate, polyethylene glycol 
diacrylate, 1, 4-butadienedioldiacrylate, neopentyl glycol 
5 diacrylate, and neopentylglycol-modif ied 

trimethylolpropane diacrylate. These compounds can be 
used either singly or in a combination of two or more 
species . 

[0025] 

10 It is particularly preferred to use resins which 

have at least three functional groups and which can 
provide high crossklinkability, such as caprolactone- 
modif ied dipentaerythritol hexa (penta) acrylate, ethylene 
oxide-modified trimethylolpropane triacrylate and 

15 dipentaerythritol hexa (penta) acrylate, in a proportion of 
20% or larger. A proportion of smaller than 20% results 
in a Young's modulus of less than 50 kg/mm 2 , thus failing 
to prevent problems such as improper advance of the 
recording sheet . 

20 [0026] 

The inner coating layer, which forms a part of 
the gloss layer of the invention, may contain a finely 
powdered pigment which has high whiteness and an average 
particle size of 5 \xm or smaller in order to increase its 

25 hardness and whiteness and to decrease recording problems 
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and improper advance of the recording sheet. Examples of 
such pigments include inorganic pigments such as calcium 
carbonate, magnesium carbonate, kaolin, clay, talc, 
calcined clay, silica, diatomaceous earth, synthetic 
5 aluminum silicate, zinc oxide, titanium oxide, aluminum 
hydroxide, barium sulfate and surface-treated calcium 
carbonate and silica; and organic pigments such as urea- 
formalin resins, styrene-methacrylic acid copolymer resins 
and polystyrene resins. 

10 [0027] 

The above white pigment can be dispersed in the 
electron beam-curable unsaturated organic compound with 
the use of a three roll mill, two roll mill, Cowles 
Dissolver, homomixer, sand grinder, paint conditioner, 

15 ultrasonic dispersing machine or the like. The inner 

coating layer coating composition can be applied using a 
technique generally employed by those skilled in the art, 
such as offset gravure coating, air knife coating, Meyer 
bar coating, blade coating, reverse roll coating or slit 

20 die coating. The outer coating layer, which forms a part 
of the gloss layer of the invention, may be formed by 
applying a coating composition which comprises as main 
constituents a white pigment (A) and an electron beam- 
curable unsaturated organic compound (B) in such 

25 proportions that the weight ratio (A/B) is 40/60 to 95/5, 
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in such a manner that the coating amount after drying is 
1.0 to 10.0 g/m 2 . If the coating amount is more than 10.0 
g/m 2 , the sensitivity is deteriorated and, even with the 
help of an increased coating amount of the heat-sensitive 
5 coloring layer, the recording density is decreased. If 
the coating amount is less than 1.0 g/m 2 , the 
releasability from the shaping surface after curing is 
degraded and, further, high image clarity and glossiness 
are not likely to be achieved. 

10 [0028] 

It is preferred that the white pigment be 
contained in an amount as large as possible from the 
standpoint of enhancing the hardness of the cured coating 
film. More preferably, the proportion of the white 

15 pigment is selected such that the weight ratio A/B is 95/5 
or less for achieving high releasability from the shaping 
surface and providing excellent surface characteristics in 
the cured coating film, or such that the weight ratio A/B 
is 40/60 or more for bringing about the desired hardness. 

20 [0029] 

The white pigment to be used in the coating 
composition for the outer coating layer forming a part of 
the gloss layer of the invention can be suitably selected 
from the variety of those used for the inner coating layer 

25 coating composition. As the electron beam-curable 
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unsaturated organic compound to be contained in the outer 
coating layer forming a part of the gloss layer of the 
invention, acrylate or methacrylate monomers or oligomers 
having at least one ethylenically unsaturated bond may be 
5 used either singly or in a combination of two or more 
species. It is preferred that the main component be 
selected from the oligomers so as to provide the desired 
toughness . 

[0030] 

10 Examples of acrylate or methacrylate oligomers 

having at least one ethylenically unsaturated bond include, 
for example, urethane acrylate oligomers, polyester 
acrylate oligomers and butadiene-modified acrylate 
oligomers. These oligomers can be used singly or in a 

15 combination- of two or more species. When the coating 
composition, which is obtained by dispersing a white 
pigment in the ethylenically-unsaturated-bond-containing 
monomer or oligomer described above, has high viscosity, 
it is effective that the coating composition be either 

20 diluted with an organic solvent, then applied and dried, 
or that it be emulsified for increased operability or 
diluted with water (if it is water-soluble), then applied 
and dried, and finally cured with an electron beam. 
[0031] 

25 The electron beam-curable composition according 
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to the invention may incorporate a polymer that is soluble 
therein. However, the use of the polymer in an 
excessively large amount impairs the curability of the 
coating film and is not preferable from the standpoint of 
5 resistance to scratches, resistance to organic solvents, 
etc. If necessary, a non-reactive lubricant having no 
ethylenically unsaturated bond may also be used, insofar 
as it does not impair the desired curability as in the 
case of other non-reactive substances. 

10 [0032] 

Examples of the non-reactive lubricants to be 
used in the coating composition for the outer coating 
layer that forms a part of the gloss layer include zinc 
stearate, calcium stearate, polyethylene wax, carnauba wax, 

15 paraffin wax, ester wax and like waxes, lauryl phosphate, 
oleyl phosphate, stearyl phosphate and like alkyl 
phosphates and alkali metal salts or amine salts, lauryl 
sulfonate, oleyl sulfonate, stearyl sulfonate and like 
alkyl sulfonates and alkali metal salts or amine salts, 

20 glyceryl monomyristate, glyceryl monostearate, glyceryl 
monooleate, glyceryl distearate, glyceryl dioleate and 
like glycerine fatty acid esters, diglyceryl monolaurate, 
diglyceryl dilaurate, tetraglyceryl monolaurate, 
hexaglyceryl monolaurate, decaglyceryl monolaurate and 

25 like polyglycerine fatty acid esters, dimethylpolysiloxane, 
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and their modified products. Selection should be made 
from those which do not cause desensitization, decoloring 
or fogging. 

[0033] 

The outer coating layer and the inner coating 
layer are brought into close contact with each other to 
thereby form an electron beam-curable gloss layer of the 
invention, and then cured and unified by irradiation with 
an electron beam in . accordance with either of the 
following two methods. One method comprises bringing the 
outer coating layer provided on the highly smooth shaping 
surface into close contact with the inner coating layer 
provided on the heat-sensitive coloring layer or the 
intermediate layer, and irradiating the resulting laminate 
with an electron beam from the opposite side of the heat- 
sensitive recording sheet or from the shaping surface side. 
The other method comprises directly applying the inner 
coating layer coating composition onto the outer coating 
layer provided on the highly smooth shaping surface, 
bringing the obtained layer into close contact with the 
heat-sensitive coloring layer or the intermediate layer, 
and irradiating the resulting laminate with an electron 
beam from the opposite side of the heat-sensitive 
recording sheet or from the shaping surface side. The 
latter method may be performed in a similar way to that of 
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the former method if the inner coating layer coating 
composition is high in viscosity and therefore less likely 
to penetrate into the outer coating layer coating 
composition . 
5 [0034] 

The surface of the gloss layer formed as 
described above exhibits high smoothness, excellent 
glossiness and image clarity. Specifically, it is 
preferred that the glossiness be 80% or higher when 

10 measured at an angle of 75 degrees in accordance with JIS- 
Z-8714, and that the image clarity be 80% or higher, 
preferably 90%, when converted from the value of 
distinctness of image measured at an optical comb width of 
2 mm in accordance with JIS-K-7105. 

15 [0035] 
[EXAMPLES] 

The present invention will be described below in 
further detail with reference to the following examples to 
which, however, the invention is not limited. The parts 
20 and percentages used in the examples are all by weight 
unless otherwise specified. 
Example 1 

A heat-sensitive coloring layer coating 
composition obtained as described later was applied to one 
25 surface of commercially available synthetic paper (trade 
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name "YUPO FPG-80", product of YUPO Corporation) in an 
amount of 5.5 g/m 2 on a dry weight basis by a bar coating 
method, and thereon was applied an intermediate layer 
coating composition in an amount of 1.5 g/m 2 on a dry 
5 weight basis. To the resultant intermediate layer, an 
inner coating layer coating composition for gloss layer 
was applied in an amount of 3.0 g/m 2 , thereby forming an 
inner coating layer. Aside from the above, an outer 
coating layer coating composition was applied to a 75-pm- 

10 wide PET film (trade name "Lumirror T", product of TORAY 

Industries, Inc.) in an amount of 3.0 g/m 2 on a dry weight 
basis, thereby forming an outer coating layer. 
Subsequently, the outer coating layer was brought into 
close contact with the inner coating layer to form a gloss 

15 layer composed of the outer coating layer and the inner 

coating layer, which was then cured by irradiation with an 
electron beam from the PET film side at an absorbed dose 
of 3.0 Mrads and an accelerating voltage of 175 kV with an 
electron-curtain type electron beam accelerator (product 

20 of Energy Sciences, Inc.), thereby completely unifying the 
outer coating layer with the inner coating layer. 
Thereafter, the PET film was separated from the gloss 
layer, whereby a heat sensitive recording sheet was 
obtained . 

25 [0036] 
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• Preparation of heat-sensitive coloring layer coating 
composition 

Dispersion A (heat-sensitive color-forming dye dispersion) 

3- (N, N-dibutyl) amino- 6 -methyl -7 - 

5 anilinof luoran 20 parts 

10% aqueous solution of polyvinyl alcohol 20 parts 

Water 10 parts 

Dispersion B (developer dispersion) 

4- hydroxy-4' -isopropyloxydiphenylsulf one 50 parts 
10 10% aqueous solution of polyvinyl alcohol 50 parts 

Water 25 parts 

Each of Dispersions A and B were separately 
dispersed and pulverized to an average particle size of 
1.0 + 0.3 \im with an Ultra Visco Mill. Thereafter, 30 parts 
15 of Dispersion A, 90 parts of Dispersion B, 52 parts of a 

60% slurry of calcium carbonate, 40 parts of a 10% aqueous 
solution of polyvinyl alcohol, 28 parts of a SBR latex 
(trade name "L-1537", solid cone. 50%, product of Asahi 
Chemical Industry Co., Ltd.), 11 parts of stearic acid 
20 amide (trade name "Cerozol A-877", solid cone. 26.5%, 

product of Chukyo Yushi Co., Ltd.) and 82 parts of water 
were mixed to thereby obtain a heat-sensitive coloring 
layer coating composition. 
[0037] 

25 • Intermediate layer coating composition (solid cone. 15%) 
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An intermediate layer coating composition was 
prepared by mixing the following: 

60% dispersion of kaolinitic clay (with an 
average particle size of 0.6 yim) 42 parts 

5 Aqueous solution of carboxylic acid- 

modified polyvinyl alcohol (solid cone. 10%) 
(trade name "Gohsenal T-330", product of 
The Nippon Synthetic Chemical Industry 

Co. , Ltd. ) 200 parts 

10 Acrylic emulsion 

(trade name "SC-2250", solid cone. 40%, 

product of Nippon Shokubai Co., Ltd.) 100 parts 

Solution of dimethylolurea 

(trade name "J-001", solid cone. 30%, 
15 product of Showa Denko K.K.) 33 parts 

40% dispersion of zinc stearate 

(with an average particle size of 0.9 p m ) 

(trade name "Hymicron F-930", 

product of Chukyo Yushi Co., Ltd.) 13 parts 

20 Water 279 parts 

[0038] 

• Outer coating layer coating composition for gloss layer 

An outer coating layer coating composition for 
gloss layer was prepared by mixing the following: 
25 Ground calcium carbonate 
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(trade name "NS-1000", product of 

Nitto Funka Kogyo K.K.) 70 parts 

Urethane acrylate emulsion 

(trade name "EM90", solid cone, 40%, product 
5 of Arakawa Chemical Industries, Ltd.) 25 parts 

Polysiloxane 
(trade name "SM7 025", 
solid cone. 33%, product of 

Dow Corning Toray Silicone Co., Ltd.) 5 parts 

10 Water 40 parts 

[0039] 

• Inner coating layer coating composition for gloss layer 

An inner coating layer coating composition for 
gloss layer was prepared by mixing the following: 
15 Caprolactone-modif ied dipentaerythritol 

hexa (penta) acrylate 
(trade name "KAYARAD DPCA-60", 

product of Nippon Kayaku Co., Ltd.) 70 parts 

Epichlorohydrin-modif ied propylene 
20 glycol diacrylate 

(trade name "Denacol DA-911, 

product of Nagase ChemteX Corporation) 30 parts 

In addition, before forming a gloss layer, a 
back layer coating composition was applied to the opposite 
25 side of the substrate in an amount of 1.5 g/m 2 on a dry 
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weight basis by a bar coating method, after which the 
obtained coating was subjected to a smoothing treatment 
with a super calender. 
[0040] 

5 • Back layer coating composition 

A back layer coating composition was prepared by 
mixing the following: 

Sodium polystyrene solfonate (solid cone. 33%) 
(trade name "CHEMISTAT SA-9", 
10 product of Sanyo Chemical Industries, Ltd.) 30 parts 

SBR latex (solid cone. 50%) 
(trade name "0528", 

product of JSR Corporation) 70 parts 

10% aqueous solution of oxidized starch 
15 (trade name "ACE A", 

product of Oji Cornstarch Co., Ltd.) 150 parts 

60% slurry of kaolinitic clay 67 parts 

Water 83 parts 

[0041] 

20 Aside from the above, a specimen for tension 

test was obtained by preparing a cured coating film of the 
above inner coating layer coating composition for gloss 
layer as follows. The above coating composition was 
applied to one surface of a 75-vim-wide PET film using a 

25 wire bar such that the coating amount after curing was 20 
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g/m 2 . After which, the obtained coating layer was 
laminated with a chromium-plated metal plate shaping 
surface, and then cured by irradiation with an electron 
beam from the PET film side at an absorbed dose of 4 . 0 
5 Mrads and an accelerating voltage of 175 kV. Thereafter, 
the cured coating film was released from the metal shaping 
surface and the PET film in this order, whereby a specimen 
for tension test was obtained. 



that the inner coating layer coating composition for gloss 
layer was replaced with the one prepared by mixing the 
following : 



[0042] 



10 Example 2 



The procedure of Example 1 was repeated except 



15 



Caprolactone-modif ied dipentaerythritol 



hexa (penta) acrylate 



(trade name "KAYARAD DPCA-60", 



product of Nippon Kayaku Co., Ltd.) 
Epichlorohydrin-modif ied 1, 6-hexanediol 



70 parts 



20 



diacrylate 



(trade name "KAYARAD R-167 



product of Nippon Kayaku Co., Ltd.) 



30 parts 



[0043] 



Example 3 



25 



The procedure of Example 1 was repeated except 
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that the inner coating layer coating composition for gloss 
layer was replaced with the one prepared by mixing the 
following: 

Bifunctional urethane acrylate oligomer 
5 (trade name "NEW FRONTIER R-1204", 

product of Dai-ichi Kogyo Seiyaku Co., Ltd,) 40 parts 
EO-modified trimethylolpropane triacrylate 
(trade name "NEW FRONTIER TMP-3", 

product of Dai-ichi Kogyo Seiyaku Co., Ltd.) 30 parts 
10 Acryloyl morpholine 

(trade name "ACMO", product of 

Kohjin Co., Ltd.) 30 parts 

[0044] 

Example 4 

15 The same procedure of Example 1 was repeated 

except that the inner coating layer coating composition 
for gloss layer was replaced with the one prepared by 
mixing the following: 

Dipentaerythritol penta- and hexa-acrylates 
2 0 (trade name "KAYARAD DPHA", 

product of Nippon Kayaku Co., Ltd.) 60 parts 

Epichlorohydrin-modif ied 1, 6-hexanediol 

diacrylate 

(trade name "KAYARAD R-167", 
25 product of Nippon Kayaku Co., Ltd.) 30 parts 
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2-hydroxyethyl methacrylate 10 parts 

(trade name M LIGHT -ESTER HO", 
product of Kyoeisha Yushi Co., Ltd.) 
Precipitated calcium carbonate 
5 (trade name "Brilliant-15", 

product of Shiraishi Kogyo Kaisha, Ltd.) 10 parts 

[0045] 

Example 5 

The procedure of Example 1 was repeated except 
10 that the inner coating layer coating composition for gloss 
layer was replaced with the one prepared by mixing the 
following : 

Dipentaerythritol hexa (penta) acrylate 
(trade name " KAYARAD DPHA", 
15 product of Nippon Kayaku Co., Ltd.) 60 parts 

Epichlorohydrin-modif ied 1, 6-hexanediol 
diacrylate 

(trade name " KAYARAD R-167", 

product of Nippon Kayaku Co., Ltd.) 30 parts 

20 2-hydroxypropyl methacrylate 10 parts 

(trade name "LIGHT-ESTER HOP", 

product of Kyoeisha Yushi Co., Ltd.) 

Precipitated calcium carbonate 

(trade name "Brilliant-15", 
25 product of Shiraishi Kogyo Kaisha, Ltd.) 10 parts 
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[0046] 

Comparative Example 1 

The procedure of Example 1 was repeated except 
that the inner coating layer coating composition for gloss 
5 layer was replaced with the one prepared by mixing the 
following : 

Bifunctional urethane acrylate oligomer 
(trade name "BEAMSET 505B", product of 

Arakawa Chemical Industries, Ltd.) 55 parts 

10 Hexaethylene glycol diacrylate 

( ) 45 parts 

The Young's modulus of this cured coating film 
was 7.6 kg/mm 2 at a temperature of 20°C. 
[0047] 

15 Comparative Example 2 

The procedure of Example 1 was repeated except 
that the inner coating layer coating composition for gloss 
layer was replaced with the one prepared by mixing the 
following: 

20 Bifunctional hydrogenated polybutadiene 

acrylate oligomer 

(trade name "NISSO PB TEAI-1000", 

product of Nippon Soda Co\ , Ltd.) 40 parts 

1, 9-nonanediol diacrylate 
25 (trade name "L-C9A", product of 
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Dai-xchi Kogyo Seiyaku Co., Ltd.) 60 parts 

The Young' s modulus of this cured coating film 
was 11.9 kg/mm 2 at a temperature of 20°C. 
[0048] 

5 Comparative Example 3 

The procedure of Example 1 was repeated except 
that the inner coating layer coating composition for gloss 
layer was replaced with the one prepared by mixing the 
following : 
10 Glycerol-based epoxy acrylate 

(trade name "KU-310", product of 

Arakawa Chemical Industries, Ltd.) 50 parts 

Dimethylol tricyclodecane diacrylate 
(trade name "DCP-A", 
15 product of Kyoeisha Yushi Co., Ltd.) 50 parts 

The Young's modulus of this cured coating film 
was 33.7 kg/mm 2 at a temperature of 20°C. 
[0049] 

The heat-sensitive recording sheets obtained in 
20 Examples 1 to 5 and Comparative Examples 1 to 3, having a 
width of 110 mm, were moisture-conditioned for 2 hours 
under the environmental condition of 20°C and RH 65%, and 
then subjected to a recording operation using a thermal 
printer (available under the trade name of "UP-860", from 
25 Sony Corporation) . Image quality, recording problems and 
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improper advance of the recording sheet were checked and 
rated on the following criteria. Also, through a tension 
test, young's modulus of each of the obtained 20-mm-wide 
specimens was calculated as described below. 
5 [0050] 

(1) Image quality 

Each of the five recorded heat-sensitive 
recording sheets were visually inspected for distinctness, 
contrast and density irregularity in the image, and rated 
10 on the following criteria. o; Good; o-a : Fairly good; A: 
Neither good nor bad, A-x; Fairly bad; x: Bad. 

(2) Recording problems 

Each of the five recorded heat-sensitive 
recording sheets were visually inspected in terms of 
15 recording problems resulting from the running trace of the 
thermal recording head or the grinding debris adhered to 
the same, and rated on the following criteria, o: Good; 
o-A : Fairly good; A: Neither good nor bad, A-x ; Fairly 
bad; x : Bad. 

20 (3) Improper advance of the recording sheet 

Each of the five recorded heat-sensitive 
recording sheets were visually inspected in terms of 
duration of operation and recording irregularities with 
horizontal stripes, and rated on the following criteria. 

25 o: Good; o-A : Fairly good; A: Neither good nor bad, A~x ; 
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Fairly bad; x: Bad. 

[0051] 
(6) Young's modulus 

Each specimen was set to a tension test machine 
5 (available under the trade name of "STROGRAPH", from Toyo 
Seiki Co., Ltd.) with a gripping length of 10 mm, and then 
stretched at a tension speed of 5 mm/min. Young' s modulus 
was calculated based on the initial gradient of the 
tensile stress-strain curve of the coating film. As is 
10 evident from the results shown in Table 1, the heat- 
sensitive recording sheets of Examples 1 to 5 showed 
excellent performance in image quality and recording 
characteristics even under high humidity environmental 
conditions, whereas the heat-sensitive recording sheets of 
15 Comparative Examples 1 to 3 showed in some respects lower 
performance than those of Examples 1 to 5, the degrees of 
which varied depending on the sheet. 
[0052] 
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[Table 1] 



NO . 


Glossi- 
ne s s 

(%) 


Image 

(%) 


Image 
quality 


Recording 
problems 


Improper 
advance of 

the 
recording 
sheet 


Young' s 
modulus 
(kg /mm 2 ) 


Ex. 1 


91 


95 


o 


o 


o 


81.8 


Ex. 2 


92 


94 


o 


o 


o 


52.4 


Ex. 3 


92 


95 


o 


o 


o 


89.7 


Ex. 4 


92 


95 


o 


o 


o 


110.2 


Ex . 5 


93 


95 


o 


o 


o 


114.5 


Comp . 
Ex. 1 


92 


94 




A 


A-x 


7.6 


Comp. 
Ex. 2 


92 


94 


A~x 


A 


A-x 


11.9 


Comp . 
Ex. 3 


92 


95 


A 


o~A 


A 


33.7 



[0053] 

[Effects of the Invention] 
5 As is evident from Table 1 above, the heat- 

sensitive recording sheet of the present invention 
provides recorded images that are excellent in image 
quality, glossiness and image clarity, as well as 
excellent recording characteristics, and thus is very 
10 useful in practical applications. 
[Effects] 

The heat-sensitive recording sheet of the 
present invention is excellent in image quality, 
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glossiness and image clarity, as well as in recording 
characteristics . 
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[Amendment] 

[Submission Date] July 5, 1994 
[Amendment 1] 

[Document to Be Amended] Specification 
5 [Item to Be Amended] 0017 

[Method of Amendment] Change 
[Contents of Amendment] 
[0017] 

The heat-sensitive coloring layer may also 
10 contain a cross-linking agent for curing resins for the 
purpose of increasing its water resistance. Examples of 
the cross-linking agent include glyoxal, dialdehyde starch 
and like dialdehyde compounds, polyethyleneimine and like 
polyamine compounds, epoxy compounds, polyamide resins, 
15 melamine resins, glyceringlycidylether and like diglycidyl 
compounds, dimethylolurea compounds, aziridine compounds, 
block isocyanate compounds, as well as ammonium persulfate, 
ferric chloride, magnesium chloride, sodium tetraborate, 
potassium tetraborate and like inorganic compounds, boric 
20 acid, boric acid triesters, boron-based polymers, etc. 

The cross-linking agent may be used in an amount of 1 to 
10% based on the solids of the heat-sensitive coloring 
layer. 

[Amendment 2] 
25 [Document to Be Amended] Specification 
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[Item to Be Amended] 004 4 
[Method of Amendment] Change 
[Contents of Amendment] 
[0044] 

5 Example 4 

The procedure of Example 1 was repeated except 
that the inner coating layer coating composition for gloss 
layer was replaced with the one prepared by mixing the 
following: 

10 Dipentaerythritol penta- and hexa-acrylates 

(trade name "KAYARAD DPHA", 

product of Nippon Kayaku Co., Ltd.) 60 parts 

Epichlorohydrin-modif ied 1, 6-hexanediol 
diacrylate 
15 (trade name "KAYARAD R-167", 

product of Nippon Kayaku Co., Ltd.) 30 parts 

2-hydroxyethyl methacrylate 
(trade name "LIGHT-ESTER HO", 

product of Kyoeisha Yushi Co., Ltd.) 10 parts 

20 Precipitated calcium carbonate 

(trade name "Brilliant-15" , 

product of Shiraishi Kogyo Kaisha, Ltd.) 10 parts 

[Amendment 3] 

[Document to Be Amended] Specification 
25 [Item to Be Amended] 0046 
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[Method of Amendment] Change 
[Contents of Amendment] 
[0046] 

Comparative Example 1 
5 The procedure of Example 1 was repeated except 

that the inner coating layer coating composition for gloss 
layer was replaced with the one prepared by mixing the 
following : 

Bifunctional urethane acrylate oligomer 
10 (trade name " BEAMS ET 505B", product of 

Arakawa Chemical Industries, Ltd.) 55 parts 

Tetraethylene glycol diacrylate 
(trade name "ARONIX M-24 0", 

product of Toagosei Co., Ltd.) 45 parts 

15 The Young's modulus of this cured coating film 

was 7.6 kg/mm 2 at a temperature of 20°C. 
[Amendment 4] 

[Document to Be Amended] Specification 
[Item to Be Amended] 0048 
20 [Method of Amendment] Change 
[Contents of Amendment] 
[0048] 

Comparative Example 3 

The procedure of Example 1 was repeated except 
25 that the inner coating layer coating composition for gloss 
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layer was replaced with the one prepared by mixing the 
following : 

Bisphenol A epoxy acrylate 

(trade name "KU-300", product of 
5 Arakawa Chemical Industries, Ltd.) 50 parts 

Dimethylol tricyclodecane diacrylate 

(trade name "DCP-A", 

product of Kyoeisha Yushi Co., Ltd.) 50 parts 

The Young's modulus of this cured coating film 
10 was 33.7 kg/mm 2 at a temperature of 20°C. 
[Amendment 5] 

[Document to Be Amended] Specification 
[Item to Be Amended] 0051 
[Method of Amendment] Change 

15 [Contents of Amendment] 
[0051] 
(4) Young's modulus 

Each specimen was set to a tension test machine 
(available under the trade name of "STROGRAPH", from Toyo 

20 Seiki Co., Ltd.) with a gripping length of 10 mm, and then 
stretched at a tension speed of 5 mm/min. Young's modulus 
was calculated based on the initial gradient of the 
tensile stress-strain curve of the coating film. As is 
evident from the results shown in Table 1, the heat- 

25 sensitive recording sheets of Examples 1 to 5 showed 
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excellent performance in image quality and recording 
characteristics even under high humidity environmental 
conditions, whereas the heat-sensitive recording sheets of 
Comparative Examples 1 to 3 showed in some respects lower 
5 performance than those of Examples 1 to 5, the degrees of 
which varied depending on the sheet. 



45 



(i9)a*s»!W (jp) (12) & 4# IrF & # < A > (nmmuwmm 

#^¥7- 125430 

(43)&S8B ¥^7^(1995)5^160 



(51)IntCL 6 




F I 




B41M 5/26 










6956 -2H 


B4 1M 


5/ 18 E 








iMSBOScl FD (£12H) 




#K¥5 -291552 


(71)mSA 


000122298 












¥Ja£ 5 3p(1993) 10H28 B 




J&5tlB I t 1 4iKffi& 4 T B 7 # 5 ^ 






(72)3591* 










*3«Ki:*|X*glTB10#6^ Sri? 














(72)58$s# 










JfO5CfKD&KJftglTS10#6*t 














(72) 










JiC&$KDiCKJ|tglTB10#6^ fri? 














(74)ttSA 





(54) [5ggg©€*W ®!»E®#©iJjt^ 



(57) 



•255- 



1 

&lij£T*g5^Eg#©KS^®fcft#iRJfJ8&Xg 

tz^^x. m®&M&f3x\m*>ME±.\zn?mmmz 

C. SfiMfl (A) tH^®raWlC±0®fl:L#5^fiS 
aWtSMfc^ift (B) t&A/B©SaJtT4 0/6 0~ 
9 5/5©8«£T£j£#i:l,TS*rrs£8£&XLT 

[000 1] 

mn±omRftm *&mmmm&mzwrz*>o 

[0 0 0 2] 

Hi, WH»tt©7x/-/Wt#*©J:3ft*a«tt 
tt&*>©T*oT. cn&9tett&ft&afiffl&&ftX 
t?«*. £©£3 E»8B^3>;^ 

<Dm&tmm#tVT-£w&<. pos^jk ca 

D. CRTE«H«ffl^ffl&S7 r U>*-. fUv9- 

[0 0 0 3] -€-©«-PEeil«©^-tt, i»»*fl«»& 
gfc C RTBE!8tHilffl©|lMft7* , J , TTi**5£ 

ft, MBE£©dffttCAD:/nyj'-l:tt4MMHfi& 

*HWUS*VtV»*. £5**^ 
ttfflffiffi&BEBftfcttftBRCln*.. SSV>3ftR. a?« 
tt**1-«Cfc«qHianTV>*. fc«U EftBB© 

Mtttfctt-sfcBJtcaix.. «v»m s«tt 

**f*fc»fctt, S#©ifi£, *5>3'B>ttBfclO*. 
[0 0 0 4] £M£B*©**nJlftftWftlC'r«K: 



(2) &BS¥7-1 2 54 3 0 

2 

tt, 05*. tf. &01P86 2-2 7 9 9 8 O^&ffifcgBS 

[0 0 0 5] -vSr, £ft£Itfl&»BJIftig¥JfllC-r& 
t. ft*ffi»ii«j»Ee^yHi©«»]if«*«Jt*.*j: 
tCkO. BJRMEB^y F©j£frBf**W4«fRtE»^ 
10 i> Ftf^BB&MD^aiHDKiSWftBft^? FtC<* 

MAT. KWCneBAy H2:I8IMI«II^> 
[0006] 

[%wi)miki>£ottz>mm *s&Httf£*©«»E 

#-T5®S»E®#:SJI«-rs t>©T?*5. 

a? [0007] 

[BS&*?i*TS&©©*g:] *«W#&«iTESW6 

t < \t$mzmm%&ia±.izmiiti&t\i*ism±.iz 

B^BfcJcOWfcStf**. *«V>ttttftgn±lClHfe 

BfflB©*-r*B^¥«tt*«^«fcJ:omfcsn!!yi6 

*V»«U SSkHWPHMUifc (ftH¥5-2 020 3 
[0 0 0 8] U*»U j6tf^A»©yj>h 

#tt©ja*^t>*#r*fc©jctt. aemsisedi/ 

BRBSSfctfTBJfcEB'S'y Ffc«k **««©*»* 

40 let D«fcT*^©&l^Sfo±3tt«JRE»' , sy F 
K i5 & A£BB©£fcft£tt4>3ttS C 

[0 0 0 9] *©fc®. *»M#SI*6^SBfcff*aj« 

m*&i&v> ^BKjtfCT^BttB. m^Bfiawsjs 
b. ^>^r. efeS8&iSE£u&n<sjaie©fiSgii 

50 ±S-a-Sfca&tC, MMHMXttf MJB±ICKI*&«? 
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(3) 

3 

[0 0 10] -rfcfc£*f89itt. mt04>%.< thfrM 

9tmm&&xmz*>^x, mm%^mx\m^m±. 

»&*am±ic. aesa (a) tfz=mmmz&r)® 
{tbntt&tammt&v> (b) i&A/B©mfijtr 

4 0/6 0~9 5/5<DSO'&T*^tLT^-r.5^ 20 

nzmxLTnwmxmzMtfLL, Mgizustx^ffim. 

m : mmmztevr£&> mH-wmxmtMmtomm 
xmzj£®ts-&. MMmxmttommxmfrz&zytR 
m^m^,brcmzn i mm9i : &m^ mxvim&mit* 

[0 0 11] *56K©^}£S0ffltwJ;OSiWrs. HI 

mntfg^mmmzi. r,mth#z*mmmfc&®$: 
±&#t VTtttzmnzffi&mmmz^tbmxvT 
®m#o±\z9\-mmxmi®i$.L, cnt\m\z. 

®z±mt LT$m?z>mmmxvxftwmxia>5: 

#-rz9vmmx%±\zmmLTnLmi,TzytiR®zM)$. 
u z\<Dxnm\zm?mf®$t*t&LTmiti» -{wcs 

K^©^teS*Sfif5Hi©IgS:^Ufc'b©r*S. 

[0012] Hiwum mufe»9*»iBitt»s 

S8rt(CiR§SnT*0, CClilI(Bf9IW7t!/h 
?7tf73-*-©±5fciffii:©ftl&XgBl OKJ; 
t>T, 559J©*^«C^ff-rSv'-h«S«l 1©S®± 

izmxznm 1 sib 1 2 ns. 
[ooi3] #ut, ©&«SBpm»®<E# 

5 ©^®TttHH£«:*^©^l«ilClaHeb^!&^SlS 

\z^mLx&m^nttm2mn^2pnzitfS2mn3 so 



#S¥7-12 54 3 0 

i>W&2tlX»X, C©S2Sfi3tt*7-fei/h^5t: 
73-:J'-©«k^^2axS(i4lCJ:D. IS&flcOJft 

fflmitaian. ®2aiB7a**jg]*atis. c© 
ft 2 ax/a 7 a bosk* i;T*n»x«/&tma© 

-C?flHB«lT. ft2H£lig&Xja7' #t» 

ii^T^2KissiS7' &&m?mm 
mm 6 A» sdWfcfcCTm^ftWfLTft 2 8B{fc&X 

H7bfcUT*>av>. 75:*. S2iH7a, ft2£® 
&IB7' £ft2®fc£X®7b£ii8&Tft2&X@ 
7 iff &£t\Z?5. 

[0014] &»c, wis^iaxsi 2*^rr-&->-h 

©^B±ic2ioa*ti, mvK^tbmmtnx^mm 
mm±\zm2mxs 7 <o±\zmsm 1 si® 1 2 &se 

5£U SlilSl 2,J:ft2&Xj§7i:£«JiUm 
ft 2 «7«UiMilB 1 4 &«T8fc->- httStt 1 1 

s. t©j;5fcUT^sn&««nEe#i 6«, mil 
o-;n 5\z£.K>mB&5frz>mm$tmwe>nz>. 
[0015] ®2\z7ik$nit*&w<om®mmmzw& 

-nfctmi Ko—DOMZf&mffitLxM-mmxmo 

*4$8g2©*©ft2&ft3tt, B2iIgf4llJ;o 
±!C&I3*U I2ill7a*«3n5. Cfflft2 

axH7 a»c£>stc^i;T^iixtt/'sr;5Ssa©i£S 

SH6 ' T^«**bT. ^2S«mx®7' 

n-5.. ^cT®2^jasx@7' tcftis?«ii*f8g 

6*^&gl;:jSi;T£^£JI#tUTft2gefc&I)I7 
btUTfc&tr*. ft2£XS7a. ft2£jg&I 
S7' ift28Mfc&XB7b&3;i:&Tft2!£XB7i: 

[0 0 16] ->-htt«fH 7(C^anTVi5S2S 
IB 7 it. H D-JL 1 3 let 0 v— httS» 1 1 © 

jii i &xia 1 2 tffitLTfcesn. ft 2 «^«fiaits 
si 4 Miwmi 7*auTM»u 

«*nfc«j»E»fti 6tt. ->-h««»i 7^e.f«si 
a-;n 5£fl-bTKii8;*n#]asns. 

[0 0 17] v— htt»ff&^ffifr5«^ICliftl 
@^«l!iltKBRr;ft 2 @?«M«SB<i: t>BI 2 t^T 

1 fCfettS^HSSR^^lHllSft: 5 ©J^jiKRtfBI 2 tC* 

tts vmm 1 7 ©^ff iiSG, hvtmt 1 1 
©siojist3i; < t5tc»)£-ract*^s-c*5. tu 
m^mnmmmmmt. *<Dttmtm#*mzmitf 

S>b©t7BftV>*t. ^x>UX^5 1 -;l/. ^. 9n-& 
*©»H-C«®tt±Jf 3nfc¥?t^«ffiS:=fr5 Z. t*« 
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(4) 

5 

S«Slc-r-5fc*lc. llMElEl«*©*nfc5' , J3->* 

-i ;v-s>9 9 ? zQammmz* ©ax i>t& < z. t 

§•5. 

CO 0 1 8] H2T^3n5v-htt*f»tt. 

5>*->-K 7;U3X<?A$g©.fc5&&Jil?g3Sffli«¥iil 
£#l,JttfcMJPS©i^t>©rt<®yST?<&S. )P<&5i: 

mc«ct. mfcLfcrnmonmz: 

[0 0 19] «^M*KfflV^tt**T«M$<>:L 

-e*tfj7j©*§en5xi^ nd>*— 

*»KfflV»Sn*. «?MHIt©IR©A8MEH:l 0 0 

[0020] *«wtr«ffl-r*s««, #u*^-r> 

n«ftftK. KWUifl^x *U7 , new>, xf- 

u jwwam *utMsK=*. 

utmmmL, ^a>sffbfflb2tt£#LTf»sn& 
7^**. cns©»jicefi«i«s»*ii§L, 2 
$fl®#bfc^SW7w;vA©a*\ ±ftffi. 4>s?iffi, n 

[0 0 2 1] *5Egg©^«5»figtt, ftfi. Xte&&© 

T**. SJRIfifi)S©K»a©&lfitt. 9HUUK. 56 
fi»K©jftT-«C3~l 5 g/m J jM»*U». 

[0 0 2 2] ax#tfettX7:M 7**, 
7?5t 7V-F775S. U/t-XD-AjjF*. X'Jyhy 
-f *S»Ofl63faJ> 6«SMfT?«yi!«nTV»»3!FS6ft«]B 
*&««S5BfiS©*ffiSX-/X-* 



#B8¥7-1 254 3 0 
[0 0 2 3] fSfittJftWtUTtt. ■fitt&ftiRTfcK 
WAfcf. 2, 2-tfX (4- C6' - (N-->7 

p ->;w - n - ^ ?;U7 3 y ) -3' -*?-;uxfcrn 

(7*UF-3. 9' -*U->x» - 2' --OV7S. 
HJ 7x-JH 7*n/tX 3--7X^;l/7Sy-6-* 
9\IU-7-7X<J/7;kt9>, 3-^'Jy/-6- 
^f^-7-7-'J>'7M5>, 3- (N-^^Jl/- 
N-->^D^*->;W 73/-6-*7MU-7-7X'J 

3 -v*?MU75 /- 7 -^DD7-'J 

3- (N-X^-N- 
xXJV) 757) - 6 -y?Ml/- 7 -7=->) /y)l*7 
X 3-ylW5/-7- MJ 7^*13 
M 7^'jy7M7>. 3- (N-IfJP-N-f h 
7kKn7;V7'JJW 73/-6-^?;P-7-7XiJ 
/7M7>, 3- (N-X^—fV^SMW 75 
/-6-^^-7-7XU/7;^5>. 3- (N, 
N-y7fJW 75/-6-^5 1 ;l'-7-7Xijy7;U 

<b©T»3. 

[0 0 2 4] *KWKfflV»6n5«feS!ltt, O&ttfM* 
t JDSJT fc Efc bT £ tlfcfS&S C t ©T?£ 

ftbT. ±fB§8£S&fl£KJ£bT;inS£?563ii-S 

"b©-c*«. H£8)ttBfi««£SiSfcfsfc©. a 

*. Bfitt!fcftl*MlC*ll~5A«l. ff$b< 
ttl. 5~3SS6Bfflfd^T?ii&^ffl3n.5. 
[0 0 2 5] SfeffllS- WAtf. 4, 4' — fV7*OK 
•J5*>S?7x/-^ (HX7xy-JVA) .4, 4' - 

-f yyntrux^tfx (2-9nn7iy-JW . 4, 

4' --f VT'nlf U5 i >HX (2-^^;V7x/- 
;W , 4, 4' — f y7*OKU?>KX (2. 6-t- 
7f^7x7-;W . 4, 4' -sec-7f'J7>7 
7i;-;k 4. 4' -y?n^yijf>-77i;- 
4- t-7fJP7i/-;k 4-71-^717- 
;K 4-kHD+^7i7*i/|< > 4, 4' -7kH 
D*i"77i:jWl/*X 2. 4' -^t KD+->i? 
7ir*XWX 3, 3' -7k HD+->^7xXJl/ 
X;U*>. 3, 3' -S?73y-4. 4'-S?hFP* 
y-77iZ^XWX 3, 3' -^7U;V-4, 4' 
-7kl«D^j'-77irWW>, 3. 3' -v^D 
D-4, 4' -yt KD+->v7x^JI/X;i/*>. 4- 
t Hn*yi?7xx;UXJP*>. 4-tHD^->-4' 

-f V7 , ntf;^+->^7xxji/x;v*>, 4 -k Ho 

^->-4' -'<>-7Jl't+->77i=*7**X 2, 
4 -yt Hn+yy7i^XW>, 2, 4 -yt K 
D+->-4' -/^-77i=Jl/XM>, »i;3. 4 
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(5) 

7 

- v k h □ * x ->v - p - k u x;i<# >13. 
[0 0 2 6] *K^cfe^Tv is^»6S^*ns» 

», 77k7=fA. tf^X AHf-fX *MJ->. ;* 
^Jkfe^n-X. kFD**>;*3 : -;l'-feJVn-x, kKa 
*i/X3\)kfe;UD-x. tfytrJUfnU FX #U7 
^yjVKtfi, #'J7*y;k7V'f h\ #'Jxx-r;P8f 
SB. X?U>-7i"J;l«XX'r;P*S^8tliB. X^k 10 
>-*S*vk-r>«#S£«MB. ^^Hfxjkx-xJI/ 

k-f >R#S£ttflIB£©*igtt8fiIB. Rtf. I*Kk"x;P 
ivj^aX 7*».Ul'&xX7 1 ;i'#fi£xv;ws?3 
>. u;uKxxx;^2-&xv;k^3>, Ttfut; 
U*xxv;k^a>. #u*fti;=*iWa>, S 

BR7fi/^X, MBR5xs>£X^©flfl;4reg<Si§ 
KSfi*t2 Ot«T©jgiatt©SSfft*^»ttSf)|g$# 

[0 0 2 7] L*U 1ltlE?SfittS5!»RUWfi3!l©£# # 
iiiSS^ffl^v^t^ST**. «&B&Jg*©8;i 

^©E^fitt®^es©H^t^b 8~2o as* 

•5U 2 0afi%aj68-r,l:SiS*»fiT-r<5KS^a&-5. 
[0 0 2 8] *fc®SK58fiS©K*ttSlBl±$-a-SfcJe> 
ICS. ff»*®fc;*ttS&a©*«fl£ffifflt-*;i<t:** 

^'JsMrU'-Jk =?7)WMY=fy 30 

UX^PW5>$©3pJ73>*fl;-&<l&, X#*-k* 

7*- hits®. mmzmim7 

* U A^«Dil8Mfc^Xtt*:<>8. *9K F U xXx 

;k *^**^yv-§ai^escD®^c^bi~ 

1 0ait%©«5HTfflViSri:*fC$5. 40 

[0029] mn\t, mmft&m<?>&&&fa±, xt-y 
#x©«4>©fc«K a£gtt*i«<. ¥*aa&a<5 

y-rK7;P3x*A. ssfcsia. mte??>. im.\t7 
x^w>-;***'.uwK#S£8fJB. #ux?- 



#§§¥7-1 2 543 0 

S 

UT4 0SSX«T**S£U>. 
[0 0 3 0] &pJ»tt«!>SliLTtt, Xx7'J 
k&7SF. Xx7U>K£X75 F. *W>K7S 
H. /WS3MI/R7S F. ■frS'MMT'S F» "<<\^> 
B75 H^fflSlKSiK75 F®. Xx7'J>KEia. Xf 

7'J >B#;k>?A> #yxg=-w>7-y^x» *;wn 

£XS Otti#»J) . x^^KS^^VXXr-Jk 

rk7*-a«5>:/9 l ;kxx'r;k •ri^7^;i'Kv>^>^ 
;pxxx;k -f v7^;my^JWxxT-;u, i-tH 

n*->t7MS7i;;HXrJk 1. 2-^(3- 

^?;P7xy+>') x*x i, 2-5>7iy*->i^ 

>. l-7iy^->-2- (4-^W7i/*-» X 

&&i?7xx;k p-^>>7;Hf 7x^Jk 2, 
2' -^^k>kX (4-^^-6- t-^;P7x 
y-;W , 4, 4' -7?'Jx>fc*X (6-t-7^;p 
-3-*3\>k7x/-;W , 1, 1, 3-h'JX (2- 
*^-4-kKn*i>-5-t-7>;k7xx;» •? 
2, 2' -*?k>lfX (4-1^-6- t - 
, 2, 4--^- t -^;l/-3-^ 

^;V7xy-;k 4, 4' -?^kx (3-^^-6 

- t -y?fryx./—M ^©k>^-H7x/-;U 
®, 2- (2' -hHD*->-5' -/^Jk7xr:jW 
-^>V/hU7V-;k R^2 - b Hn+y- 4 
v?;k^*^>y7x/>l?0*i!S3W, KfcS&ik*J, K 

[0 0 3 1] S»pIS6tt^Stt. -JSKSfiSliSSeBf:: 

[0032] *&®<D&mmamz\mnmtmm%e, 

&t<D®%& 3tJRH^X. S^©^fiD5±*©^ 
Sit?**. Si»l6i5S±lc*«ttRyt/'Xtt 
#-r*ll^*Kj»S©SXfi*U . 0~5. Og/m 1 

TS-S^SHt^'S. Slfi*t5. Og/m ! SjUft 

[0 0 3 3] SfctfM@©«SSX-A-*k>^-, 
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(6) 

9 

sua. *iB}8®jg#ic*ti,2o~8offift*. mn\t2 
o~8 offisx©«H*t^»T»Ov ®m<»m&tti>i& 

»*. Sfc. 18ffi©E£Jt**2 0Sax*»Ttt. 

is. ss». »*g&z£e«Hntt. ssRf8fiHt«fflan* 

[0034] *&w<omim*tefcrz9\.®mi.mt\s io 
tw:, sen* (a) ta^f«i«jtfc±o«flsu#-&^ 

tt*l**Hb#tt (B) ^SA/BOMUtTM 0/6 0 
~9 5/5©H^T*«»tl,T^Wr*S»S«E»« 
©&Ifi*tl. 0~10. 0g/m ! t^Si^JCSJI 
UTft«Ci:]B«T««. ftXfttflO. Og/m' £8 

-ftffigtf&Tu as»«ee©axas^-r2:tT 

1. Og/m ! «fc»*SBW> &©»«&** 

»*ctfclnJt. ftttVWfe. 3HRK*»«i:t*«L, 
in 20 
[0 0 3 5] Bfigj**©E£3tt, H!fc&lgl©®££± 

©ajfaniBtt. «flsfciit©i«v>*wtt*i§*&aK:, 

A/B©ttfiJtT9 SfcBrM© 
««ft#*fc»etiA/B©«»tT?4 0/6 0«±*t 

[0 0 3 6] *»9UeRH«»Ar«fMttXJiB»lC 

^w>«ii«©#8K^a*£ffl-e£*. 

[0 0 3 7] *a9f®4^*#ftr«4Mnfexmfcff 
[0 0 3 8] X9^>tt*ffiSU8££ l?fi(Jb«r«« 

/•7-ttftf;:E5rf**>©Tttfc^*t, fllAtfUiSfE* 
/T-i:LTttN-tix;HfnU HX 7£UaxbU 
;V**W;t*©SSiJI#. X?U>afe5^»-€-©S*#:, 
7?«J;W75 F$©7S F&t*pe/-?-, ^>-^7 
2-X9\H^*->^7£l)W-K 2-b 
Ho+S'X^ 7i"JW-h, 2-bFn*-> 53 



4$BI¥7- 1 2 543 0 

^nt^ 7#'JU-K f h7kHn7il'7 l J 
)V79VV-Y. 7iy*i'I5 1 ^7i"JV-h. yx 
fl^x/^X^Ml^UW-K 6-*yD7^h> 
ttinft©7iMJW-K r/MrSsX^JM*?) 7i"J 
U-K 2-t Fn*^-3-7xy*v'7'Dfc:ji/7* 
■JU-K ^^nA^->f 0**) 7*UU-K N, 
N-^^;i/75/ O**) 7*UU-K N, N-i? 

^wsyxf^ 7^'jp—K. 3-7i; 

*i/7*D K*7*»J I/- K 2 h+fXSMt' 

-k »svnax5 i u>ttTfiafi3te'&*2oa± ; rr'5 

'J n -;W>?7 * U V- K h U t! l^>i< U n 
7^'JW-K , x h7lfV >^Un-;^7i"JU 

h 'J ^fD-)l'7'OA>h 'J 7*U I/- K 5> h 'J 
n-;uyn^>xh57f UU-h. x?u>:**-»M 
If* 7x7 -;VAffli?7 ? U V- b tf 5 H £ 

[0039] sfc, «^tbT©ttte*^$n&*>© 

5«7ij;k 79^V-Y<D^6imim. 

(7^) 7^'Jk-h. 7^«tt 7^ 
ij i/- cnex?V>tt^fflflJilg^S 1 r3 

«±=t-r^ft'&«i«. i^stcigi; i axtt 2 a«±£ig 

[0 0 4 0] X3 1 l^K±WT-57 

li. 09A«'>^^>7^'Jl/-h*'Jrf-7-, *>JXX 
x^7i"JU-h^'J^V-, 7'?yi>5Ett7^Jl' 

- h * y rf-7-^& 1 axe 2 a«±£ig£ txffiffl v 

[0 0 4 1] «±©X?W>tt^Fffi»«a^S:*f -5^/ 

fc^^ttStft^SSSC-r^fcdxv^a^flsU 
fcfc©. *fc*®ttS#-r-5«^«*T?»RLfct>©»C 
S^iftATffifflt. SXSKilSS-li-, -e©SS^iS»Cj: 

sibf i-jins ©ffl^is t BTS^a^i&iin 

^.Tfe«kv^t. S^©E^fi^*ii^-5t^e©Sfl: 
[0 0 4 2] X?U->tt7FfiS»<g^SWS!a:V»#S^tt 

v>mm\t&mzfbcxm-rzz.t\r?%ztf> as©* 
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(7) $JB8¥7-1 25430 

11 12 

fi*;Wv"}A. #'JX5 1 W>7«yi'X, aJk+Ztdtf. [0 0 4 6] *56$©« J HI«tttt3fcK®£JBj£'rsfl. 

a, ^'jjhosxxtmk *w;wj>aixf 8Mb, -{wtfs^ssibT. svs**s®±»csi 

*>BlXfJI' < JtU-fJlvUk^Kxx^k Xf7 fKSffiW^ee^||S:fiSltUT®fl2$-B-<5*jSt. 

•J ;w;p*>Sixf^c!)7Ji'*JWM>fiixf »fcj£g®±Kaxu&ftffl£xil±Ktt8ftffl!i&xJi 

-r>K*'J-k'J;k 5?Xx7'J>«yUirU;k i>*k iff S&iattbT«ftSl*5;*fcat&s. &#©2f8=tt, i*j 

t/^^U^T-h^^U-fe'J^. J E/'7fU>'8A* [0 04 7] ±ft©«fc5fcbTJgJ5fc£nS3fc2Ria©&E 

yj-feUJUgteKxXxJk i^^ktf U->n*-tf->& KB J I S- Z- 8 7 1 4Tfi£ShS7 5g3fciR*t8 

tf-£-©6Sg«i®lBS?a<<&»). -^©tpA^i&Sfl^ i8 0XK±-e*5Jli:, £fcJ I S-K-7 1 0 

fiffrfl. Jftfi^ffl©&^%©£jaftT£&ga<i&* < , 2ftS«#«i£©5-Sft^<U©«@2mm£&;BL&l$ 

[0 0 4 3] flatBefeffi»£«T®iHlttCJ;r)®fl;-r5 <0**9«ttOR«CLfc«^, 8 0 %JBtJi, #SL< 

y-U-;k5;k *9kXT^'/M-. tftS+l* a? [0 0 4 8] 

[0044] *&m<Dytuim&Mf8,tz>towmxmt l pgso) <DfrM±\zmz7ji?&% t %&mmftZ9L®m 

r\±. m=mmmz£*)®{tTtttmm®it£®$:3L omxm*5. 5g/m ! ttuzzoiz/t-mxttr 

^tbT^Wr-5^»SSt«l^©^X«*U. 0-1 lib. -?-ffl±lr*M®Sl(BfSefiia©^lS*U. 5 

0. Og/m' £fc£.fc 5 IC&XLT#S 30 g/m 2 (O&Si^lC^X^ SfC^©±IC3fc}R@^ 

6. Silvio. 0 g/m'Zte-tkmmi&TL. ]£tSl*MBI&XJi&**£ 3 . 0 g/m'ilbWil 

&&f6fi@©&xa£^r££TafflLT*>, S*?ia Jlfc^fiSbfc. cnttt9JtC7 5wmPET7^;kk 

«#«<fc**jfta<<&-5. Sxa*U. 0g/m 2 (*kjg. fcg:JkS5-T) ±IC*M8SXJf 

th:, rtffljffix@a»cs*sn*afeM^&iisE^b ®&©£xjf*t3. og/m' ic^si^tc^xb^ura 

£fl.ffi!l&X®©j5£M®*>e>©faif)S, RtfSS&SSfeSXtt &XJS£J§^U RMfl&X/StKrtfiJ&IJlfclBt;* 

fwstwss^s+^fcs^rait^jgbvi. -a-. H-mmxmmwmxmzttzytiRmjefc^ 

[0 0 4 5] #!6W©#iRJI£^£t-*rtffi!l£Xl&ft PET7^;k^fflI^5Xk^ hO>*-x>S!« : f«» 

SlCffifflSnsm^^jtlCtDSftsf^ffifP*^ affi (ESItt® K<k»JJltfS«E17 5kV, PET 

^tbTtt. ftffla&xe&ttfcffifflbfc *>©©*# S 7^;k£,T©«'K«IS3. 0M r a dCS^fcRMtb 

asa«bTffiffl-rsct*tTt*. axcisc 40 t^riwaj, -#fcs-t*. &tt;&PET7^;kk«: 

f*^atS«?bT«fflf'5Ct^TS5. [0 0 4 9] 

awl (®®%&&>mttmm) 

3- (N, N-i>7?M 7S./-6-*?)V 

-7 -7->) J7)\s*7> 2 0® 

1 0 u k=-j!/7>io-;wc»k 2 0 0 

* 1 088 

4- hKn*->-4' -'fv^nt:;ki-^>^7xx;vx;v*> 5 018 
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